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从这些差异表达基因中筛选出 11个核心基因，并预测到 134个相应miRNA，接着对 5个与 ccRCC总体生存率相
关的miRNA在 STARBASE中共预测到 6个相应 lncRNA。最后将 lncRNA、miRNA、核心基因以及相应信号通路在
CYTOSCAPE中构建出一个互作网络。【结论】利用生物信息学技术将TCGA数据库与GEO数据库结合起来，筛
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Abstract:【Objective】Identifying differentially expressed genes in renal clear cell carcinoma (ccRCC) and their asso⁃
ciated miRNA and lncRNA. Exploring potential biomarkers for diagnosis and treatment of ccRCC.【Methods】Screening
out differentially expressed genes of ccRCC from TCGA database and GEO database and get them intersected. Then GO
function analysis and KEGG pathway enrichment analysis were carried out for differentially expressed genes. Next, the
MCODE software was used to screen out core genes in differentially expressed genes. Finally, the mirDIP database and
STARBASE database were utilized to predict miRNA and lncRNA of the core genes.【Results】A total of 427 differential⁃
ly expressed genes were identified, which were mainly involved in the functions of Catalytic activity, Receptor activity and
Cell adhesion molecule activity according to GO analysis. And the KEGG signal pathway enrichment results indicate that
these genes mainly related to signal pathways such as PPAR signaling pathway, Rap1 signaling pathway, and Cytokine-cy⁃









corresponding to them were predicted. Then 6 lcRNA were predicted in STARBASE database for 5 miRNA which were re⁃
lated to patients’overall survival in ccRCC. Finally, an interaction network was constructed in CYTOSCAPE including ln⁃
cRNA, miRNA, core genes, and corresponding signaling pathways.【Conclusions】Bioinformatics technology was carried
out by combining TCGA database with GEO database to reveal differentially expressed genes in ccRCC. The miRNA and
lncRNA corresponding to the core genes were predicted and analysed, which will help to discover clinical diagnosis bio⁃
markers in ccRCC and improve the treatment measure.
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谱数据库 TCGA（The Cancer Genome Atlas）与从基















tionguidelines）。从 NCBI 中 GEO 芯片数据库
（http：// www. ncbi. nlm. nih. gov/geo/）中 检 索
ccRCC 芯片数据，最终选用由 Peng 等提交的
“GSE100666”数据下载并进行后续分析，该芯片






























































表 1 TCGA数据库与 GEO数据库中前 5名差异表达基因
Table 1 Top 5 differentially expressed genes in TCGA
database and GEO database


































































Footnote： 427 represents common differentially expressed
genes in two databases
图 1 TCGA数据库与 GEO数据库中 ccRCC差异表达
基因韦恩图
Fig.1 Venn diagram of differentially expressed genes in
ccRCC from TCGA database and GEO database
GEO
339 427 1 925
TCGA
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Intracellular ligand-gated ion channel activity（0.9%）
Extracellular matrix structural consitituent（2.3%）
Hormone activity（0.7%）
Lipid transporter activity（0.5%）
Cell adhesion molecule activity（3.5%）
Growth factor activity（1.6%）
DEGenes：differentially expressed genes.
图 2 差异表达基因 GO分析结果
Fig.2 GO analysis results of differentially expressed genes
表 2 差异表达基因 KEGG分析结果































































ing pathway）、Rap1信号通路（Rap1 signaling path⁃
way）以及细胞因子受体相互作用（cytokine-cyto⁃
kine receptor interaction）等信号通路有着密切联








A：Interaction diagram of differential expressed genes（part）；
B：Interaction diagram of core genes.
图 3 差异表达基因互作关系图及核心基因互作关系图


















223以及 hsa -mir-301b这 4个miRNA表达水平与
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The diamond represents core gene and the ellipses represent miRNA，respectively.
图 4 核心基因及其对应 miRNA
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表 3 miRNA与其对应的 lncRNA






















































Chromophobe renal cell carcinoma（KICH）
Papillary thyroid carcinoma（THCA）
Urothelial bladder cancer（BLCA）
Colon and Rectal adenocarcinoma（CRC）
Lung adenocarcinoma（LUAD）





















































The triangle, ellipse, diamond and octagon represent lncRNA,
miRNA, mRNA and pathway, respectively.
图 6 lncRNA-miRNA-mRNA-pathway网络图
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